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Introduction
The goal of this paper is to explain de facto financial integration with foreign equity ownership at the individual stock level. The main research question is whether increases in foreign ownership lead to greater financial integration with global markets on the cross-section of individual stocks. Financial integration is broadly defined as the relative explanatory power of global factors over local factors in explaining the variation in returns. I use the data set on monthly foreign portfolio investment flows in the Turkish stock market. I show that changes in foreign ownership is an economically and statistically significant determinant of financial integration.
Global financial integration has important implications for asset pricing and international portfolio allocation. The degree to which individual stocks are integrated with global markets helps to determine the correct model specification for asset pricing. In the case of perfectly integrated global markets, the expected excess returns of equities are modeled by their covariance with global pricing factors (e.g. Stulz (1981a Stulz ( , 1981b ).
Semi-integrated models use both global and local factors to explain asset returns (e.g.
Errunza and Losq (1985)).
1 The switch from the local to global factor models has an enormous importance for local firms, since it directly determines the cost of equity and consequently the firm valuation. The level of global integration of stocks also determines their correlation with global factors and therefore has important portfolio allocation implications. 2 Therefore, international portfolio diversification requires information about the level of financial integration of individual securities.
Financial liberalizations is the most common de jure financial integration measure for the local markets. Various studies analyze the effects of financial integration on local markets using financial liberalization dates as proxies. The evidence suggests that there are stock price increases during financial liberalizations followed by a reduction in future expected returns of local stocks. 3 There is also an increase in foreign equity flows into local markets and in the size of local equity markets following financial liberalizations with legal policy changes is the credibility of local governments. International investors may not interpret the liberalization of the local market as a credible commitment for the future, which effectively means that the investment barriers are not removed for the local market. 6 In this study, I show that foreign equity ownership explains de facto financial integration across individual stocks from a local market that is financially integrated in de jure sense.
I explain the variation in financial integration across individual stocks. My analysis is based on financial integration at individual stock level within a single market, and in that aspect it differs from index level analysis, which uses individual country or region level index returns. There is an important caveat of analyzing financial integration at index level, which is the exclusion of small-cap stocks. All MSCI and country specific stock indices are constituted of large-cap stocks that are internationally well known and may not be representative of the entire universe of local individual stocks. However, the exclusion of small firms in terms of financial integration can be problematic as shown by Christoffersen, Chung and Errunza (2006), who document that small firms are affected differently by financial liberalizations compared to large firms. Furthermore, cross-country studies that explain country level financial integration face the difficulty of controlling for the unobserved country specific factors. In this study, the use of a single market also mitigates the risk of omitted factors that can affect the empirical relationship 5 See Mittoo (1992) and Foerster and Karolyi (1999) for cross-listed stocks, and Lombard, Roulet and Solnik (1999) for multinational corporations. 6 See Bartollini and Drazen (1997) for a detailed model of the credible liberalization policies by local authorities.
between financial integration and its determinants. Another advantage of the individual stock level analysis that it has a direct portfolio allocation implication which is absent in index level studies as described in more detail by Pukthuanthong and Roll (2009).
I use changes in foreign equity ownership to explain changes in financial integration.
Foreign equity ownership is an intuitive variable to link the actual financial integration in already financially liberalized markets as it constitutes a proxy for the widening investment opportunities sets for foreign investors in the local market. The extreme case is the pre financial liberalization state of local markets, where there is full restriction on foreign equity ownership, which characterizes perfect segmentation. In the case of completely open markets, foreign equity ownership can be thought of as a variable that measures implicit barriers foreign investors face when investing in local stocks or alternatively, the level of their awareness of local stocks. Three related studies empirically analyze the effect of foreign equity ownership on financial integration. Edison and Warnock (2003) use a measure that is based on the intensity of capital controls, which is considered as an obstacle for foreign equity ownership. Bartram, Griffin and Ng (2009) use a proxy for foreign ownership to explain the return co-movements of stocks from different countries.
They conclude that foreign equity ownership is an important determinant of return comovements in addition to other economic fundamentals. Lau, Ng and Zhang (2009) show that the degree of home bias for local countries, which is a country level proxy for the level of foreign equity ownership, is important for cost of equity in local markets.
7 Foreign ownership is crucial for Stulz (2005) , who explains the limits of financial integration with corporate governance problems. In his model, concentrated ownership structures are optimal in countries with poor corporate governance but such concentration of ownership prevents foreign equity ownership and thus inhibits financial integration. This study contributes to the recent literature that attempts to explain de facto financial in- 7 Low degrees of home bias or high levels of foreign equity ownership lead to better global risk sharing and lower cost of capital in local markets. In this study, I analyze financial integration on the cross-section Turkish stocks. In terms of explaining individual stock level financial integration within local markets this study is related to previous literature that uses partially liberalized markets from a legal stand point (e.g. Hietala (1989), Jaramillo, Schiantarelli and Weiss (1996), and Domowitz, Glen and Madhavan (1997)). The novel contribution of this study is to explain the cross-sectional differences in financial integration within a local market. The cross-sectional variation in global financial integration is explained with foreign portfolio inflows. The lead-lag relationship between foreign portfolio inflows and financial integration are both statistically and economically strong. A 1.4% (i.e. one standard deviation) increase in foreign ownership corresponds to up to a 3.3% greater relative explanatory power of the global factors in explaining local stock returns. The results are also robust to exogenous factors that potentially can affect the relationship between foreign portfolio inflows and financial integration, such as size, foreign trading volume, and previous levels of foreign ownership. The results also support a causal link between foreign portfolio inflows and financial integration. The lead-lag relationship between foreign portfolio inflows and financial integration suggests that foreign portfolio inflows precede financial integration. Moreover, the lead-lag relationship is only in one direction. Foreign investors do not invest more in stocks that were more financially integrated in the past. In addition to individual stock level analysis, I also analyze the effect at portfolio level primarily for robustness concerns to complement the individual stock level analysis.
The remainder of the paper is organized as follows. Section 2 describes the data set and the variables, and provides background information on the Turkish Stock Market. Section 3 introduces the financial integration measures. Section 4 explains the lead-lag relationship between foreign portfolio inflows and financial integration using panel data.
Section 5 analyzes the changes in financial integration at the portfolio level and Section 6 outlines my conclusions.
Data and Variable Descriptions

Data
The novel data set employs two sources. 
Variables
The data set includes monthly buy (b i t ) and sell (s 
where vol k t stands for the daily trading volume in TL within the month t and r k t stands for the daily individual stock returns. RV i t is the measure of volatility and defined as the monthly return variance estimated with daily stock returns.
Financial Integration Measures
The main financial integration measure used in this study is based on the relative fit of the global and local market models for expected individual stock returns. Stock level financial 
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Where σ i,2 t,w and σ i,2 t,l stand for the return variances of the global and local market factors estimated using daily returns for each month. Higher explanatory power of the global market factor and/or lower explanatory power of the local market factor lead to a higher value of F I i t . The explanatory power of each factor can change due to a change in the factor-β for the individual stocks or a change in the factor return volatility. A true measure of financial integration should be due to changes in factor-β and not due to the changes in factor return volatilities. Since F I The empirical estimation of the model is done each month using daily realized returns for the local and global market indices and individual stock returns. The underlying 11 Monthly estimation of the unconditional partially integrated market model with daily returns is based on the assumption that financial integration is not time-varying within a given month. modeling assumption behind the monthly estimation using daily returns is that within the month the coefficients are constant. For the global market factor I employ the daily returns of the MSCI world index. For the local market factor the value-weighted average returns of individual stocks is used.
12 In order to avoid potential multicollinearity biases between local and global index returns I use a two-step estimation method where in the first step the local factor returns are orthogonalized with respect to the global factor returns. In the second step the orthogonalized local factor returns are used with global factor returns to estimate the individual stock betas. In order to analyze variation in financial integration across individual firms, I begin by estimating average pair-wise cross-sectional correlation coefficients. Pair-wise crosssectional correlations between the financial integration measures and firm level variables are reported in Table 2 . The calculation of average correlation coefficients is done in two steps. In the first step, monthly pair-wise correlation coefficients between the financial integration measures and firm level variables are calculated on the cross-section of indi- 12 The main results in the rest of the paper do not depend on the choice of the local market index. The positive lead-lag relationship between foreign equity ownership and financial integration persists if I use equal-weighted average of the local stock returns as the local market factor returns. 13 The same method is used by numerous studies that have tested mild global financial integration at individual stock level, e.g. Stehle (1977), Jorion and Schwartz (1986), Gultekin, Gultekin and Penati (1989), Errunza, Losq and Padmanabhan (1992), and Mittoo (1992) vidual stocks. In the second step, the time-series averages of the estimated correlation coefficients are calculated. Table 2 summarizes the correlation patterns between financial integration variables and firm level variables.
The results in Table 2 There is a strong correlation between the financial integration variables and the firm level variables, such as, size, foreign trading volume, foreign ownership, liquidity, and return volatility. There is a high positive correlation between both financial integration variables. Stocks, for which the global market factor has a relatively higher explanatory power also seem to be more integrated with the emerging markets index. The most striking result from Table 2 is that financial integration seems like a 'small stock' phenomena on the cross-section of individual stocks. Both F I suggests that the local beta is greater in absolute value for larger stocks. Moreover, the global component is positively correlated to size but the correlation is weak compared to the local component. Hence, the results in Table 2 suggest that the negative correlation between size and financial integration is of a mechanical nature. Table 3 . 
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The variable of interest is foreign portfolio flows which can also be interpreted as 14 In FM regressions, I use the data starting from 01/1998. The reason for not using the data from 1997 is the way I construct the foreign ownership variable, F O i t , which is cumulatively created using γ Table 2 . The use of control variables mostly does not reduce the economic significance of the effect. Most importantly, the effect of foreign portfolio inflows is robust to lagged levels of foreign ownership, showing the incremental effect of increases in foreign ownership.
One potential concern with the results in Table 3 is that the financial integration variables are estimated using the returns measured in local currency, which can be problematic in the case of high inflation in the local market. As a robustness check I estimate the financial integration measure (DF I i t ) using returns measured in USD and use firm level control variables measured in USD. In Table 4 I report the results with DF I i t . The results in Table 4 are qualitatively similar to those in Table 3 suggesting that potential effects of high levels local market inflation do not affect the relationship between foreign portfolio flows and financial integration.
Another robustness check for the results in this section is the choice of the global market factor used in the estimation of financial integration variable. As suggested by Table 5 . The results in Table 5 
Quarterly Results
One potential concern with the monthly results in the previous sections is the possibility of using noisy financial integration variables. The monthly financial integration variables in previous sections are estimated for each stock-month observation using daily returns.
I motivate the analysis of quarterly financial integration variables by the low number of degrees of freedom in the estimation of monthly financial integration variables. In this section, I reproduce the main results in Table 3 Table 7 . There is a statistical significant lead-lag relationship between foreign portfolio flows and financial integration on the cross-section of local stocks for all the empirical specifications. The economic significance of the effect seems to be lower compared to the results with monthly frequency: a 4% increase in last quarter's foreign portfolio inflows correspond to a 0.3% higher relative explanatory power of the global market factor. 
Panel Regression Result
Reverse Causality
Here I analyze the lead-lag relationship between foreign portfolio flows and financial integration in the opposite direction. The main question is whether foreign investors choose stocks that were financially more integrated in the past to invest in. The analysis of the reverse lead-lag relationship is necessary in order to rule out the endogeneity bias and the reverse-causality between the two variables. Results in this section contribute to the argument on the causal effect of foreign ownership on financial integration. The basic empirical framework in this section is regressing the foreign investment inflows (γ The results are for the reverse lead-lag relationship are reported in Table 9 . There is clear evidence against the reverse causality argument. The coefficient estimate for the lagged financial integration variable lacks statistical significance in all empirical specifications. Foreign investors do not prefer stocks that were more financially integrated in the past when allocating their portfolios. The overall conclusion in Section 4 is that there is a robust lead-lag relationship between foreign portfolio inflows and financial integration on the cross-section of Turkish stocks. The relationship is robust to use of monthly and quarterly financial integration variables. Foreign portfolio inflows affect both components of the financial integration measure: Higher foreign equity ownership leads to higher (lower) explanatory power of the global (local) market factor. The statistical significance of the effect declines with the estimation using panel regressions, which indicates that the cross-sectional effect is stronger for Turkish stocks.
The Portfolio Analysis
In order to provide further robustness checks and to analyze the duration of the effect of foreign portfolio inflows on financial integration a portfolio analysis is conducted in this section. The portfolio analysis is used to remedy the potential noise concerns regarding the individual stock level results in the previous sections. With the portfolio analysis, I estimate financial integration at portfolio level, which does not suffer from the potential noisy estimates at individual stock level. Moreover, the duration of the effect is also tested with the portfolio analysis.
The portfolio analysis is based on grouping stocks by their past cumulative foreign portfolio inflows into portfolios. The future returns of the different portfolios are analyzed in terms of global financial integration. The advantage of the portfolio analysis is the reduced amount of noise in the data and to be able to directly detect the duration of the effect of foreign portfolio investments on financial integration. The downside of the portfolio analysis is the lack of exogenous controls that can affect the relationship between the changes in foreign ownership and financial integration, which can be easily done with the regression analysis given in the previous sections. In other words, the degree of financial integration of different portfolios are not controlled for with firm level controls.
There is some control for the size variable as part of the portfolio formation method. The stocks are conditionally sorted by changes in foreign ownership after controlling for size.
The Results
I employ a portfolio formation period of six months. In order to control for the effect of size on the relationship between foreign ownership and financial integration, I use a double-sorting method. Each month, I first sort stocks by size (M C The idea is that the spread portfolio tracks the difference in the return patterns between the portfolios with high and low changes in foreign ownership. The time-series averages of monthly cross-sectional correlation coefficients are reported. tvalues are reported below the averages. M C i t stands for market capitalization. F V i t stands for the foreign trading volume relative to the total trading volume. F O i t stands for foreign ownership. AM i t is a measure of liquidity and stands for the inverse of the average daily price pressures each month. RV i t is the monthly realized volatility created using daily returns. F I i t is the measure of financial integration and is defined as the ratio of the partial R 2 of the global factor over the total R 2 of the partially integrated market model for individual stock returns. | β i w,t | and | β i l,t | stand for the absolute values of the global and local market factor betas, respectively. EM F I i t is an alternative financial integration variable that is estimated with MSCI emerging market index. Table 10 : The Portfolio Analysis: The effect of foreign inflows on financial integration is analyzed at the portfolio level for the the sample period 1997/01-2008/06. Each month individual stocks are sorted first by M C i t and then by their cumulative foreign inflows in the last six months (cumγ i t ) into three portfolios. Different values of k correspond to number of periods after and before the portfolio formation period. The financial integration is measured using the partially integrated market model for three portfolios. Financial integration variable is reported for the portfolios with low and high foreign portfolio inflows. F I h t and F I l t stand for the ratio of the partial R 2 of the global factor over the total R 2 for the high and low portfolios, respectively. The spread portfolio returns are calculated by subtracting the value-weighted returns of the low foreign inflow portfolio from the high foreign inflow portfolio. β l t+k and β w t+k stand for the local and global betas of the spread portfolio with respect to the partially integrated model and k periods after the end of the portfolio formation period. t-values are reported next to β estimates. ∆γ 
